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ABSTRACT 



An information recording medium using a substrate having 
light transmittancy permitting high density recording to be 
achieved and a recording method permitting such an infor- 
mation recording medium using a substrate having light 
transmittancy to be recorded in a high density are provided. 
The information recording medium is formed by layering an 
ITO film and EB resist on a transparent insulating substrate 
formed of a glass material having light iraDsmittancy, At the 
time of recording information, as the ITO fikn is set at a 
ground potential, an electron beam having recording infor- 
mation is irradiated upon a surface of the EB resist for a 
prescribed scanning to perform electron beam exposure, and 
pits corresponding to the information to be recorded are 
formed at the exposed positions. 

6 Claims, 7 Drawing Sheets 
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INFORMATION RECORDING MEDIUM AND resist is applied on the above described insulating substrate 

METHOD FOR RECORDING IPfFORMATION which is transparent to light, and the EB resist is directly 

THEREON irradiated with the electron beam for exposure. In this case, 

charged electrons e~ generated at the time of incidence of the 

BACKGROUND OF THE INVENTION 5 electron beam to the insulating substrate accumulate in the 

■Die present invention relates to a structure of an infor- substrate. Therefore, the electron beam is 

mation recording medium permitUng high density recording '^^^^''^ "'^ ""^^^^^^ ^'^'Sed electrons e". 

and a method for recording information thereon. Furthermore, if the electron beam exposure is performed 

m recent years, there have been proposed informaUon '.^ ii>sulali^g substrate is set at the ground potential 

recordingmediasuchasDVD(Digital VideoDiscorDigital " '"/"'I'^Jy /° 'he semiconductor manufacturing process. 

Vei^atile Disc) which permit a large capacity of information <=h»/ged elecJ^ons e accumulate m the .nsulatmg substrate 

J- * j ^ jt ' L-u rather than being removed to the erouod terminal side, 

exceedmg ten and several gigabytes to be recorded m a high . - T ^ 6"" iviixiiua^ oiuv, 

J* T -J . c Z * J,- /• c because the insulatmg substrate is not conductive, which 

density. In order to manuiacturc a master disc (mtormation -n j « i . . 

J- J- , * \ * r L • * L will deflect the electron beam, 

recording medium used as a master copy) to fabncatc such ^ 

a high density information recording medium, a master disc ^ ^ recording to manufacture an 

recording method using an electron beam has been proposed ^P^^^^ recording medium, the electron beam is kept from 

in place of a mastering technique using a laser beam. advancmg straightforward, and as a result, it is sometimes 

A j *.u .-.u- r .J- difficult to achieve desired high density recording. 

Accordmg to the mastenng technique for master disc ^ , * / "& 

recording using an electron beam, electron beam resist 20 I°o«ler to reduce the accumulation of charged electrons 

(hereinafter referred to as "EB resist") is appUed on an ^' ^ antistaUc fihn is layered on the EB 

insulating substrate formed of a glass material having light ^ P^^* electron beam exposure is 

transmittancy, an electron beam having its spot size reduced attempted in such a state that the antistatic fihn is set at the 

is directly irradiated upon the EB resist to perform exposure 2'°^°^ potential Also m this case, however, charged elec- 

(electron beam exposure), and the exposed part of the EB 25 accumulate m the insulatmg substrate, and therefore 

resist is removed away by development processing to form ^ deflected in the EB resist by the 

pits representing information to be recorded. influence of the charged electrons e", which impairs high 

™ . , 1 u r J J. density master disc recording. 

Then, in order to evaluate the manufactured master disc, . , ... ^ * . . 

a laser beam having a prescribed wavelength and a reduced Meanwhile, FIG. 7A is a naicrograph showmg the shape 

spot size is allowed to come in from the side of the insulating 30 P^^^ formed when laycrmg EB resist and an antistatic fihn 

substrate, Ught remmed from a recording surface is optically °° ""T^o s^^t'strate made of a glass material shown 

detected and an evaluation for example as to whether the pits ^^J^V^^lJ'^'''^ foUowed by electron beam 

or the like arc appropriately formed on the recording surface exposure, while FIG. 7B is a micrograph showing the shape 

is performed formed by electron beam exposure using a silicon 

^ ^ , , . , . . , . , semiconductor substrate similarly to the semiconductor 

AS described above, m the mastenng technique to which - manufacturing process shown in FIG. 6A. As can be clearly 

the electron beam exposure is applied the manufactured 3^^^ micrographs, difficulty in performing high 

master disc rnust be optically evaluated, and therefore an ^^^^^ ^^^^^ ^^^^^^^ insulating substrale 

msulatmg substrate made of a glass material which is confirmed ^ ^ & 
transparent to Ught, in other words, a material which passes 

light therethrough is used, 40 SUMMARY OF THE INVE^^^ON 

When a master disc having such an insulating substrate is \,„^«#- „ ♦ ^ ♦ i « »u 

... , ° . T , , Itie present mvention is directed to a solution to the 

recorded using an electron beam, however, changed elec- ^lems associated with the conventional technique 

Uons accumulate m the insulabng substrate by the irradia- j^i^ed above, and it is an object of the present invention 

uon of he election beam. Therefore the election beam ^ ^^^^^ ^ information recording medium using an insu- 

mcdenl to the EE resist is deflected by the charged elections ^^strate having light transmiltancy and aUowing high 

and the master disc cannot be recorded m a hieh density. j j- j l ^ n . l- , 

it^iu(iu lu a ui^ ucuaiij^. density recordmg, and a recordmg method allowmg high 

RG. 6A through FIG. 6C are diagrams for use in iUus- density recording to an information recording medium using 

tralion of a mechanism of how the electron beam is deflected an insulating substrate having light transmittancy. 

in comparison with a semiconductor manufacturing process. ^^^^^ ^^^-^^^ ^^^^ ^^^^^^^ ^^-^^^^ ^ 

Refcrrmg to FIG. 6A, when electron beam exposure is mation recording medium according to the present invenUon 

performed m a semiconductor manufacturing process, EB is recorded with information using an electron beam and 

resist is applied on a silicon semiconductor substrate having comprises an insulating substrate formed of a glass material 

a scmi-insulating characteristic, and the EB resist IS directly or the like being transparent to light and having Ught 

irradiated with an electron beam for exposure while the 55 transmittancy. a conductive fiUn layered on the above insu- 

sihoon semiconductor substrate is set at a ground potential. laung substrate and having light transmittancy, and an 

If the silicon semiconductor substrate is thus set at the electron sensitive layer layered on the above conductive 

ground potential, charged electrons e~ generated at the time film. When information is recorded using an electron beam, 

of the incidence of the electron beam to the silicon semi- the electron beam is irradiated on the electron sensitive layer 

conductor substrate are passed through the silicon scmicon- go in such a state that the above conductive film is set at a 

ductor substrate having the scmi-insulating characteristic potential to absorb electrons generated by the irradiation of 

and removed onto the side of the ground terminal, so that the the electron beam. 

electron beam comes into the EB resist straightforward There is also provided a method for recording an infor- 

without the influence of the charged electrons e", and high mation on such a recording medium in which an electron 

resolution elearon beam exposure is enabled. gj sensitive layer is provided on an insulating substrate formed 

In contrast, the mastering technique for recording a master of a glass material or the like being transparent to hght and 

disc using an electron beam, as shown in FIG. 6B, the EB having light transmittancy for recording information to the 
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electron sensitive layer by irradiating an electron beam to 
the information recording medium. According to the 
method, a conductive film having light transmittancy and the 
electron sensitive layer described above are layered on the 
insulating substrate described above, and in such a state that 
the conductive film is set at a potential to absorb electrons 
generated by the irradiation of the electron beam, the elec- 
tron sensitive layer is irradiated with the electron beam 
described above. 

According to the information recording medium and the 
recording method of the information recording medium, 
when charged electrons are generated in the insulating 
substrate by irradiating an electron beam, the charged elec- 
trons are removed through the conductive film set at the 
above described potential. Therefore, unlike the conven- 
tional technique, such charged electrons will not accumulate 
in the insulating substrate, so that the electron beam can 
come straightforward into the electron sensitive layer and 
high density recording is achieved. In addition, since an 
insulating substrate being transparent to Ught is used, a laser 
beam or the like may be allowed to come into &x)m the 
insulating substrate side to optically read information 
recorded in the electron sensitive layer. 

There is also provided an information recording medium 
on which infonaaation is recorded using an electron beam 
comprising an insulating substrate formed of a glass material 
or the like being transparent to light and having light 
transmittancy, a conductive film layered on the insulating 
substrate and having light transmittancy, an electron sensi- 
tive layer layered on the conductive film, and an antistatic 
film layered on the electron sensitive layer. When informa- 
tion is recorded by irradiating an electron beam, the electron 
beam is irradiated upon the electron sensitive layer through 
the antistatic film in such a state that at least one of the 
conductive film and the antistatic film is set at a potential to 
absorb electrons generated by the electron beam. 

There is also provided a method of recording information 
to an electron sensitive layer in an information recording 
medium in which the electron sensitive layer is provided on 
an insulating substrate formed of a glass material or the like 
being transparent to light and having light transmittancy by 
irradiating an electron beam to the information recording 
medium. A conductive film having light transmittancy, the 
electron sensitive layer and the antistatic film are layered on 
the insulating substrate, an electron beam is irradiated to the 
electron sensitive layer through the antistatic film in such a 
state that at least one of the conductive film and the antistatic 
film is set at a potential to absorb electrons generated by the 
irradiation of the electron beam. 

According to the information recording medium and the 
method of recording the infonnation recording medium, if 
charged electrons are generated in the insulating substrate by 
the irradiation of the electron beam, the charged electrons 
are removed through the conductive fihn and/or the anti- 
static film set at the potential described above. Therefore, 
unlike the conventional technique according to which 
charged electrons accumulate in the insulating substrate, the 
electron beam can come straightforward to the electron 
sensitive layer, so that high density recording is enabled. In 
addition, since an insulating substrate being transparent to 
light is used, a laser beam or the hke may be allowed to come 
into from the insulating substrate side, so that information 
recorded in the electron sensitive layer can be optically read. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of the present 
invention will become clear from the following description 
with reference to the accompanying drawings, wherein: 
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FIG. 1 is a diagram showing a structure of an electron 
beam recorder according to an embodiment of the present 
invention; 

FIGS, 2A, 2B and 2C are cross sectional views for use in 
5 illustration of an information recording medium and a 
recording method thereof according to a fi^rst embodiment of 
the present invention; 

FIGS. 3A, 3B and 3C are cross sectional views for use in 
illustration of an information recording medium and a 
recording method thereof according to a second embodiment 
of the present invention; 

FIGS. 4A, 4B and 4C arc cross sectional views for use in 
illustration of an information recording medium and a 
J J recording method thereof according to a third embodiment 
of the present invention; 

FIG. 5 is a micrograph of a master disc manufactured 
according to the first embodiment, showing a half tone 
image; 

20 FIGS. 6A, 6B and 6C are cross sectional views for use in 

illustration of a conventional information recording medium 

and a recording method thereof; and 
FIGS. 7A and 7B show micrographs of a master disc 

manufactured according to the conventional information 
25 recording medium and recording method thereof, showing a 

half tone image. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Information recording media and methods for recording 
information on such an information recording medium 
according to embodiments of the present invention will be 
now described in conjunction with the accompanying draw- 
ings. Note that a master disc to manufacture a DVD disc 
allowing high density recording will be described as an 
information recording medium, and a method for recording 
information on a master disc will be described as a method 
for recording information on the recording medium. 

40 First Embodiment 

A first embodiment of the present invention will be now 
described in conjunction with FIG. 1 through FIG. 2C. 
FIG. 1 is a view showing the structure of an electron beam 

45 recorder 1 for recording a master disc as described above. In 
FIG. 1, the elecu*on beam recorder 1 includes a vacuum 
chamber 2, and an electron beam column 3 provided verti- 
cally to the vacuum chamber 2. 
In the vacuum chamber 2, a spindle motor 5 to rotatably 

50 place a master disc 4 while keeping the master disc 
horizontally, a moving stage 6 to let the spindle motor 5 
advanceAvithdraw in a prescribed direction, a mirror 7 
attached to one end of the moving stage 6, and optical 
sensors 8, 9 to detect focal position of an electron beam BM. 

55 Here, the spindle motor 5 is driven by a rotating control- 
ling section 10 to rotate at a prescribed linear velocity at the 
time of electron beam exposure which will be described 
later. The moving stage 6 receives the driving force of an 
electric motor 11 provided at the outside of the vacuum 

60 chamber 2 and advances/withdraws. A laser beam is directed 
upon the mirror 7 and reflected light thereof is detected by 
a length measuring device 12 to detect the moving position 
of the moving stage 6. A position controlling section 13 then 
produces the error component At between moving informa- 

55 lion MSR of the moving stage 6 detected by the length 
measuring device 12 and prescribed reference information 
REF, and a feed back control is performed to the electric 
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motor 11 based on the error component Ae to control the BM are removed (absorbed) to the casing or the like of the 

moving fluctuation of the moving stage 6. electron beam recorder 1 through the ITO film 4b. Even if 

x^The electron beam column 3 includes an electron gun 14, the charged electrons e" accumulate in the transparent 

a condenser lens 15, a blanking electrode 16, an aperture 17, insulating substrate 4a, the influence of the electric field will 
a deflecting electrode 18, a focus lens 19 and an objective 5 not change the electron beam BM by the function of the ITO 

lens 20. Electrons radiated from the electron gun 14 are mm 4b. As a result, the electron beam BM can come 

allowed to focus at the central position of the blanking straightforward to enter into the EB resist 4c, and therefore 

electrode 16 using the condenser lens 15 to generate a cross ^^^^^y recording can be achieved 

over point, so that overlapped electron beams are allowed to ^, n ^ . 

come into the aperture 17. After an electron beam is , ^^^^ specificaUy, the charge up phenomenon caused by 

deflected by the blanking electrode 16, the electron beam is uradaation of the electron beam BM can be restramcd 

aUowed to come into the aperture 17 such that beam even usmg the transparent insulating substrate 4a formed of 

modulation corresponding to information to be recorded is insulating material, so that the incident position of the 

performed. The electron beam passed through the aperture electron beam BM relative to the EB resist 4c can be 

11 has turther its position adjusted by the deflecting elec- prevented from being shifted. As a result, fine pits can be 

uode 18, has its focal length set using the focus lens 19. At formed in a high density, and variation in the shape of the 

the same lime the electron beam is passed through the pits can be restrained, so that the occurrence rate of defects 

objective lens 20, so that an electron beam BM having a significanUy reduced. In addition, since the incident 

reduced spot size is generated and directed upon the surf ace position of the electron beam BM can be prevented from 

of the master disc 4 placed on the spindle motor 5, ^^^^^ shifted, the energy density of the electron beam BM at 

Note that the blanking electrode 16 described above ^° exposed part of the EB resist 4c can be increased. As a 

performs deflection described above corresponding to ^ boundary mterface can be separately formed 

modulated power having information to be recorded, sup- between an exposed part and a non-exposed part m a steep 

pUed from a beam modulating section 21, the deflecting ^^^P^' ^^"^^^V recordmg can be achieved, 

electrode 18 automatically adjxists the position of the elec- After the electron beam exposure has been completed, 

tron beam corresponding to the adjusted power supplied development and cleaning processings are performed to 

from a beam position adjusting section 22 based on the error remove the exposed part of the EB resist to form pits 

component Ae, and the focus lens 19 is focus-controlled by corresponding to information to be recorded, 

a focus controlling section 23 based on the detection infor- FIG. 5 is a micrograph showing the shape of the EB resist 

mation of the irradiation position of the electron beam BM 4c after performing the development and cleaning 

relative to the master disc 4 detected by the optical sensors processings, and it was confirmed that the high density 

8, 9. recording was enabled, and pits having a good shape 

Next, the sUiicture of the master disc 4 to be recorded resulted according to this embodiment, 

using the electron beam recorder 1 having the above- FIG. 2C is a view for use in iUustration of a method of 
described structure and a recording method thereof wiU be 35 evaluating the recorded master disc 4, a reflection fihn 4e is 

now described by referring to longitudinal sectional views formed by sputtering on the surface of the EB resist 4c after 

shown in FIGS. 2A through 2C. In FIG. 2A, the master disc performing the development and cleaning processings 

4 has an insulating substrate 4a formed of a glass material described above, a laser beam having a spot size reduced 

having light transmittancy (hereinafter referred to as "trans- (reading light) is irradiated from the side of transparent 
parent insulating substrate"), on the surface of which an ITO 43 insulating substrate 4a, and light rctumed from the recording 

film 4i> as a conductive film having light transmittancy is surface having the pits is optically detected. As a result, in 

layered (deposited), and electron beam resist (EB resist) 4c the information recording medium and the recording method 

as an electron sensitive layer is spin-coated on the surface of according to this embodiment, not only high density electron 

the ITO film 4b. hc^m exposure is enabled using the transparent insulating 

Note that the light transmittance described above refers to 45 substrate 4a, but also in the evaluation stage, optical evalu- 

the characteristic to pass therethrough light radiated from a ation can be performed under the same conditions as a 

light emitting element such as a semiconductor laser and a reproducing apparatus, in other words, tracking errors, track 

light emitting diode, light of all the wavelengths including pitch fluctuation, the quality of pits and the hke can be 

visible light, ultraviolet light, and infrared fight, or light of measured and evaluated. 

a particular wavelength among these kinds of light. The 50 Note that according to this embodiment described above, 

msulaimg substrate having light u-ansmitlancy (transparent as a conductive fihn (transparent electrode film) having light 

msulatmg substrate) therefore refers to an insulating sub- transmittancy, the ITO is used, but the invention is not 

strate havmg a characteristic tran^arent to light of an to this and IXO, a thin metal film, conductive 

ari)itrary or particular wavelength. polymer or the like may be used. 

At the lime of recording the master disc 4, the master disc 55 Second Embodiment 

4 is placed on the spindle motor 5, then as shown in FIG. 2B, A second embodiment of the present invention will be 

the ITO film 46 is set at the ground potential of the electron now described in conjunction with FIG. 3A through FIG. 

beam recorder 1, and the spindle motor 5 and the moving 3C. FIGS. 3A through 3C are longitudinal sectional views 

stage 6 are driven while irradiating the elecu-on beam BM showing a master disc 4 as an information recording 
upon the surface of the EB resist 4c, so that master disc 4 is 60 medium and a recording method of the master disc 4 

scanned with the electron beam BM. Thus, the EB resist 4c according to this embodiment. Note that also in this 

is exposed to the electron beam based on the electron beam embodiment, electron beam exposure is performed using the 

BM having recording information, so that pits correspond- electron beam recorder 1 shown in FIG. 1, and therefore the 

ing to the information to be recorded are formed at the structure of the electron beam recorder will not be described, 
exposed positions. 55 Also in FIGS. 3A through 30, the same or corresponding 

Here, since the ITO film 4b is set at the ground potential, portions to those in FIGS. 2A through 2C are denoted by the 

electrons e" generated by the irradiation of the electron beam same reference characters. 
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Referring to FIG. 3A, in the master disc 4 according to the 
embodiment, an FTO film as a conductive film having 
light transmittancy is layered (deposited) on a surface of a 
transparent insulating substrate 4a formed of a glass material 
having light transmittancy, while a surface of the ITO fihn 
4b is spin-coated with electron beam resist (EB resist) 4c as 
an electron sensitive layer, and a surface of the EB resist 4c 
is spin-coaled with an antistatic film 4/ Furthermore, the 
antistatic film 4/ is conductive and formed of a water soluble 
material. 

At the time of recording the master disc 4, the master disc 
4 is placed on the spindle motor 5, and as shown in FIG. 3B, 
the ITO film 4b and the antistatic film 4f are set at the ground 
potential of the electron beam recorder 1, while as the 
surface of the EB resist film 4c is irradiated with the electron 
beam BM from the side of the antistatic film 4/, the spindle 
motor 5 and the moving stage 6 arc driven to scan the master 
disc 4 with the electron beam BM. Thus, the EB resist 4c is 
exposed to the electron beam BM having recording 
information, and pits corresponding to the information to be 
recorded are formed at the exposed positions. 

Here, since the ITO film 4b and the antistatic film 4/ are 
set at the ground potential described above, charged elec- 
trons e" generated by the irradiation of the electron beam 
BM are removed (absorbed) through the ITO film 4b and/or 
the antistatic film 4/ to the casing of the electron beam 
recorder 

Therefore, charged electron e~ will not accumulate in the 
transparent insulating substrate 4^, which allows the elec- 
tron beam BM to come straightforward into the EB resist 4c, 
so that high density recording can be achieved. 

More specifically, using the transparent insulating sub- 
strate 4a formed of an insulating material, the charge up 
phenomenon caused by the irradiation of the electron beam 
BM can be restrained, so that the incident position of the 
electron beam BM to the EB resist 4c can be prevented from 
being shifted. As a result, similarly to the first embodiment, 
fine pits can be formed in a high density, and variation in the 
shape of the pits can be restrained, so that the occurrence rate 
of defects can be significantly reduced. Since the incident 
position of the electron beam BM can be prevented from 
being shifted, the energy density of the electron beam BM in 
the exposed part of the EB resist 4c can be increased. 
Therefore, a boundary interface between an exposed part 
and a non-exposed part can be separately formed in a steep 
shape, so that high density recording can be achieved. 

After the electron beam exposure described above has 
been completed, a cleaning processing is performed to clean 
and remove the water soluble antistatic film 4f, followed by 
development and cleaning processings to the EB resist 4c to 
remove the exposed part of the EB resist, and thus pits 
representing the information to be recorded are formed as a 
result. 

FIG. 3C shows a method of evaluating the recorded 
master disc 4 in which, a reflection film 4€ is deposited on 
the sm-face of the EB resist 4c by sputtering after the 
development and cleaning processings described above, a 
laser beam having its spot size reduced (reading light) is 
directed from the side of the transparent insulating substrate 
4fl, and light returned from the recording surface having the 
pits is optically detected Therefore, simDarly to the first 
embodiment, by the optical recording medium and the 
recording method according to this embodiment, not only 
high density electron beam exposure is enabled using the 
transparent insulating substrate 4a, but also in the evaluation 
stage, optical evaluation can be performed under the same 
conditions as a reproducing apparatus, in other words, 
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tracking errors, track pitch fluctuation, the quality of pits and 
the like can be measured and evaluated. 

Note that in this embodiment, the ITO film 4b and the 
antistatic film 4/ are both set at the ground potential, but the 
invention is not limited to this. For example, a bias may be 
set to provide a prescribed potential difference between the 
ITO film 4b and the antistatic fihn 4/, and an electric field for 
accelerating the incidence of the electron beam BM into the 
EB resist 4c may be generated. 

Alternatively, one of the ITO film 4b and the antistatic 
film 4/may be set at the ground potential, and the other may 
be set at a bias potential to allow the electron beam BM to 
come into straightforward. 

As the conductive fikn (transparent electrode fihn) having 
Ught transmittancy, not only ITO, but also 1X0. a thin metal 
film, condurtive polymer or the like may be used. 
Third Embodiment 

A third embodiment of the present invention will be now 
described in conjunction with FIGS. 4A through 4C. FIGS. 
4A through 4C are longitudinal sectional views showing a 
master disc 4 as an information recording medium and a 
method of recording the master disc 4. Note that also in this 
embodiment, electron beam exposure is performed using the 
electron beam recorder 1 shown in FIG. 1, and therefore the 
structure of the electron beam recorder will not be described. 
Also in FIGS. 4A through 4C, the same or corresponding 
portions to those in FIGS. 2A through 20 are denoted by the 
same reference characters. 

Referring to FIG. 4 A, in the master disc 4 according to 
this embodiment, a surface of a transparent condiictive 
substrate 40 having light transmittancy and conductivity is 
spin-coated with electron beam resist (EB resist) 4c as an 
electron sensitive layer, and a surface of the EB resist 4c is 
then spin-coated with an antistatic film 4/. Furthermore, the 
antistatic film 4/ is conductive and formed of a water soluble 
material. 

At the time of recording the master disc 4, the master disc 
4 is placed on the spindle motor 5, and as shown in FIG. 4B, 
the transparent conductive substrate 40 and the antistatic 
film 4/ are set at the ground potential of the electron beam 
recorder 1, while as the surface of the EB resist 4c is 
irradiated with the electron beam BM fi-om the side of the 
antistatic film 4/, the spindle motor 5 and the moving stage 
6 are driven to scan the master disc 4 with the electron beam 
BM. Thus, the EB resist 4c is subjected to electron beam 
exposure with the electron beam BM having information to 
be recorded, and pits corresponding to the information to be 
recorded are formed at the exposed positions. 

Here, since the transparent conductive substrate 40 and 
the antistatic film 4/ are set at the ground potential, charged 
electrons e" generated by the irradiation of the electron beam 
BM arc removed (absorbed) through the transparent con- 
ductive substrate 40 and/or the antistatic fihn 4/ to the casing 
or the hke of the electron beam recorder 1. 

Therefore, the influence of the accimiulation of charged 
electrons e~ in the transparent insulating substrate 4a and/or 
in the EB resist 4c can be reduced, which permits the 
electron beam BM to come into the EB resist 
straightforward, so that high density recording can be 
achieved. 

In particular, the use of the transparent conductive sub- 
strate 40 having light transmittancy and conduaiviiy permits 
the charge up phenomenon caused by the irradiation of the 
electron beam BM to be restrained, and the incident position 
of the electron beam BM to the EB resist 4c can be prevented 
from being shifted. As a result, fine pits can be formed in a 
high density, and variation in the shape of the pits can be 
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restrained as well, so that the occurrence rate of defect can 
be significantly reduced. In addition, since the incident 
position of the electron beam BM can be prevented from 
being shifted, the energy density of the electron beam BM in 
the exposed part of the EB resist 4c can be increased. As a 5 
result, a boundary interface between an exposed part and a 
non-exposed part can be separately formed in a steep shape, 
so that high density recording can be achieved. 

Then, after the electron beam exposure described above 
has been completed, a cleaning processing is performed to lo 
clean and remove the water soluble antistatic film 4f, fol- 
lowed by development and cleaning processings to the EB 
resist 4c to remove the exposed part of the EB resist, and 
thus pits representing the information to be recorded are 
formed. 15 

As shown in FIG. 4C, a reflection film 4e is deposited by 
sputtering on the surface of the EB resist 4c after the 
development and cleaning processings described above, a 
laser beam having a spot size reduced (reading light) is 
irradiated from the side of transparent conductive substrate 20 
40, and light returned from the recording surface having the 
pits formed thereon can be optically detected. Therefore, 
similarly to the first and second embodiments, by the infor- 
mation recording medium and the recording method thereof 
according to this embodiment, in the evaluation stage, 25 
optical evaluation can be performed under the same condi- 
tions as a reproducing apparatus, in other words, tracking 
errors, track pitch flucmation, the quality of pits and the like 
can be measured and evaluated. 

Note that the information recording media according to 30 
the first through third embodiments are described for illus- 
tration of the features of the present invention. Therefore, 
structures provided by appropriately combining the ele- 
ments of the present invention as desired are included within 
the scope of the information recording medium according to 35 
the present invention. 

Furthermore, while the structure of the master disc and the 
recording method thereof are described, the present inven- 
tion is not limited to the information recording medium to 
manufacture the master disc, and is apphcable to common 40 
and general purpose information recording media. 

The ITO film 46, reflection film 4e and antistatic fihn 4/ 
may be in a layer or film structure. 

As in the forgoing, in the information recording medium 
according to the present invention, even if charged electrons 4S 
are generated in the insulating substrate by the irradiation of 
an electron beam, the charged electrons can be removed 
through the conductive film or the antistatic film, so that the 
electron beam is allowed to come straightforward into the 
electron sensitive layer for recording information. As a 50 
result, high density information recording can be achieved, 
and a laser beam or the like may be allowed to come into 
from the insulating substrate side to optically read the 
information recorded in the electron sensitive layer. 
Therefore, the information recording medium and the infor- 55 
mation recording method suitable for electron beam expo- 
sm-e can be provided, so that the technique which could be 
weU utilized in even higher density recording in the future 
can be provided 

While there has been described what are at present 60 
considered to be preferred embodiments of the present 
invention, it will be understood that various modifications 
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may be made thereto, and it is intended that the appended 
claims cover all such modifications as fall within the true 
spirit and scope of the invention. 
What is claimed is; 

1. An information recording medium on which informa- 
tion is recorded using an electron beam, comprising: 

an insulating substrate having light transmittancy, a con- 
ductive film layered on said insulating substrate and 
having light transmittancy, and an electron sensitive 
layer layered on said conductive film, wherein 
when information is recorded using said electron beam, 
said electron beam is irradiated upon said electron 
sensitive layer in such a state that said conductive 
film is set at a potential to absorb electrons generated 
by the irradiation of said electron beam. 

2. An information recording medium on which informa- 
tion is recorded using an electron beam, comprising: 

an insulating substrate having light transmittancy, a con- 
ductive film layered on said insulating substrate and 
having light transmittancy, an electron sensitive layer 
layered on said conductive film, and an antistatic fihn 
layered on said electron sensitive layer, wherein 
when information is recorded by the irradiation of said 
electron beam, said electron beam is irradiated upon 
said electron sensitive layer through said antistatic 
film in such a state that at least one of said conduc- 
tive film and said antistatic film is set at a potential 
to absorb electrons generated by said electron beam. 

3. The information recording medium according to claim 
1 or 2, wherein said insulating substrate is formed of a glass 
material. 

4. A method for recording information to an electron 
sensitive layer in an information recording medium by 
irradiating an electron beam, said electron sensitive layer 
being provided on an insulating substrate having light 
transmittancy, said method comprising the steps of: 

layering a conductive fihn having light transmittancy and 
said electron sensitive layer on said insulating sub- 
strate; and 

irradiating said electron beam upon said electron sensitive 
layer in such a state that said conductive film is set at 
a potential to absorb electrons generated by the irra- 
diation of said electron beam. 

5. A method for recording information to an electron 
sensitive layer in an information recording medium by 
irradiating an electron beam, said electron sensitive layer 
being provided on an insulating substrate having light 
transmittancy, said method comprising the steps of: 

layering a conductive film having fight transmittancy, said 
electron sensitive layer and an antistatic film on said 
insulating substrate; and 

irradiating said electron beam to said electron sensitive 
layer through said antistatic film in such a state that at 
least one of said conductive film and said antistatic fikn 
is set at a potential to absorb electrons generated by the 
irradiation of said electron beam. 

6. The method of recording information according to 
claim 4 or 5, wherein said insulating substrate is formed of 
a glass material. 

***** 
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